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AMENDMENTS TO THE CLAIMS 



This listing of claims will replace all prior versions, and listings, of 
claims in this application. 

Listing of Claims: 



9 




CJaim 1 (Cur rently Amended): A method of operating an actuatable 
well tool, the method comprising-t-he.step.S- Of: 
placing the tool in a subterranean well bore; 
providing a receiver operable to detect electromagnetic waves 
propagated through the earth and having a circuit board portion with a 
main CPU portion adapted to receive an electromagnetic wave detection 
signal and a ground signal and responsiyely generate an actuation request 
signal, and an auxiliary fail-safe CPU portion operative to receive the 
actuation request signal, monitor selected parameters of the tool to 
detect whether system ,efrors exist, and responsively generate an 
actuation signal only inline absence of sensed system errors; 
propagating^lectromagnetic waves through the earth; 
detecting the electromagnetic waves; and 

actuat|ng the tool in response to the detection of the 
electromagnetic waves and generation of the actuation signal. 




Claim 2 (OriginaOjjThe-metho'd'o'f Claim 1 wherein: 
jLbe placing' step is performed by lowering the tool into the wellbore 
"on a tubing structure. 
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ClajjMLSiQri ginal): The method of Clai nv[ wherein: 
KjO J the placing step is performed by placing a mechanically abatable 
well tool in the wellbore. 

Claim a (Original): The method of Claim 1 wherein: 
the placing step is performed by placing a perforating gun in the 
wellbore. 



Claim 5 (Original): The method of Claim 4 wherein: 
the placing step is performed by placing a mechanically actuatable 
perforating gun in the wellbore. 



Claim 6 (Original): The method of Clain/l wherein: 
the propagating step is performed/by propagating electromagnetic 
waves having square configurations through the earth. 



\ 



Claim 7 (Original): The methoc/of Claim 6 wherein: 
the propagating step is performed by propagating electromagnetic 
waves having modulated square configurations through the earth. 



Claim 8 (Original): The/method of Claim 1 wherein: 

the propagating step is performed by propagating electromagnetic 
waves having a frequency of approximately 15 Hz or less through the 
earth. 



Claim 9 (Original): The method of Claim 1 further comprising the step 
of: / 

encoding an actuatip_n_addr-ess-in-t-he-electromag netic_wav.es. 

Page 3 of 20 



% 

I /pi / Claim 10 (Currently Amended): A method of operating an actuatable 
S well tool, the method comprising the steps of: / 

providing a sensor for sensing a predetermined downhole 
parameter; 

providing a well tool assembly including /the well tool, an 
electromagnetic frequency receiver, aod an actuation section , and a 
transmitter operative to transmit through the earth to a surface-disposed 
receiver electromagnetic waves indicative ofAhe value of the sensed 
parameter ; ^ 

lowering the well tool assembly into/a subterranean wellbore; 

propagating electromagnetic waves through a portion of the earth 
externally adjacent the wellbore; and, 



utilizing the receiver to detect the electromagnetic waves in the 
earth and responsively cause the actuation section to actuate the well 



tool. 



Claim 11 (Original): The method of Claim 10 wherein: 

/ 

the well tool is a mechanically actuatable well tool. 



Claim 12 (Original): The method of Claim 11 wherein: 
the mechanically actuatable well tool is a perforating gun. 

// 

/ 

Claim 13 (Original): The method of Claim 10 wherein: 

the.lowering step is performed by securing the well tool assembly to 

/ 

a tubing structure and then__Lawering the tubing structure into the 

/ 

wellbore 
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Claim l470rigfrra^)ri^e-me^od^ClaiiTi 10 wherein: 



the propagating step is perfopmed by propagating electromagnetic 
waves having square configurations through the earth. 



Claim 15 (Original): The method of Claim 10 wherein: 
the propagating step is performed by propagating electromagnetic 
waves having sine or cosine configurations through the earth. 



Claim i^coriginal): The method of Claim 10 wherein: 

the propagating step is performed by propagating electromagnetic 

waves haying a frequency of approximately 15 Hz or less through the 

earth. 



Claim 17 (Original): The method of Claim 10 further comprising the 
Step of: _____ _ \ 

encoding an actuation address in the electromagnetic waves. 




Claims i8-23icanceled) 
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vfefy-Am€fide^)i-A-sti^t-er-r-afiea 
a wellbore extending through the earth; and 
a well tool assembly disposed in the wellbore and includin 
an actuatable well tool, 
a receiver 



comprising: 




waves 



operable to detect electromagnetic 
propagated through the earth and responsively generate a signal, the 
receiver having a circuit board portion with a main cpu portion adapted 
to receive an electromagnetic wave detection signal and a ground signal 
and responsively generate an actuation request signal, and an auxiliary fail- 
safe CPU portion operative to receive the/actuation request signal, 
monitor selected parameters of the well tool^assembly to detect whether 
system errors exist, and responsively gege'rate the first-mentioned signal 
only in the absence of sensed system errbrs, and 

an actuation structure operable to receive the first-mentioned 
signal and responsively actuate the/tool. 

Claim J$ (Original): The subterranean well of Claim wherein: 
the actuatable well tool is a mechanically actuatable well tool. 

% / # 

Claim ys (Original): The subterranean well of Claim 26 wherein: 
the mechanically actuatable well tool is a perforating gun having a 
mechanically actuatable firing head portion. 



Claim >7 (Original): The subterranean well of Claim 25 wherein: 
the/actuation structure includes a motor operative to mechanically 
actuate the well tool. 
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Claiiif^(Original): The subterranean well of Claim ^wherein 



the motor has an output member translatable 
variable direction through a selectively adjustable stroke, 



* a selectively 



4& / i< 

Claim ffo (Original): The subterranean well/of claim further 



comprising: 



a transmitter operative to propagate electromagnetic waves 
through a portion of the earth externally adjacent the wellbore. 



Z2> 



0(1 



Claim $8 (Original): The subterranean well of Claim 2@*wherein: 
the electromagnetic waves have^quare configurations. 

Claim (Original): The subterranean well of Claim wherein: 
the electromagnetic waves^re modulated square waves. 




Claim^£ (Original): The'subterranean well of Claim wherein: 
the electromagnetic/waves have a frequency of approximately 15 Hz 



or less. 



Claim ^(Original): The subterranean well of Claim /9 wherein: 
the electromagnetic waves have an actuation address encoded 



therein. 



Claim ^4 (Original): The subterranean well of Claim ^wherein: 
the receiver is operable to generate the signal in response to 
detecting electromagnetic waves propagated through the earth and 



having/both a predet-er-mined-f-r-equeney-and-encodetl actuation address. 
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Cl aim y8B ^ (Currently Amended): The subterranean wel l of c i aim -34 




ftefeim A subterranean well comprising: 

a wellbore extending through the earth; and 
a well tool assembly disposed in the wellbore and including*' 
an actuatable well tool, 
a receiver operable to detect electromagnetic waves 
propagated through the earth and responsively generate^signal, and 

an actuation structure operable to receive the signal and 
responsively actuate the tool, 

the wellbore is being lined with a metal casing having a first 
portion, and a second portion longitudinally spaced apart from the first 
portion in a downhole direction, / 

the receiver bas having a control circuitry portion, and 
the well tool assembly ftas /iaving first and second electrically 
conductive paths which are insulatiyely isolated from one another and are 
respectively operative to (1) transmit an electromagnetic wave signal from 
the first casing portion to the^eontrol circuitry portion, and (2) connect a 
ground reference from the second casing portion to the control circuitry 
portion. 

Claim jfc (Origjpal):The subterranean well of Claim jfc wherein: 
the well tool assembly has an elongated, electrically conductive 
tubular outer boo"y portion and a generally coaxially extending electrically 
conductive tubular inner body portion, each of the outer and inner body 
portions halving insulative gaps formed therein between adjacent 
longitudinal sections thereof. ______,.«=--=-— --- 
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\ f —cratm-^rangrn^iii-Ttj^ subterranean well of Claim ^wherein: 
/ the adjacent longitudinal sections of the tubular outer body portion 
having axially spaced apart threaded end portions threadedly connected 
to an annular collar member at thread joints containing an electrically 
insulative jpaterial defining spaced apart insulation gaps between the 
longitudinal sections of the outer body portions and electrically isolating 
th em/ ro m_o.n e-ar^th e r . 





Claim ^er (Amended rThe-subterranean we l Lotx i aim 2 4 wherein: A 
subterranean well comprising: 

a wellbore extending through the earth; and 
a well tool assembly disposed in the wellbore and including: 
an actuatable well tool, 
a receiver operable to detect^ electromagnetic waves 
propagated through the earth and responsively generate a signal, and 

an actuation structure op,efable to receive the signal and 
responsively actuate the tool, 

the subterranean well' further comprises comprising a sensor 

/ 

for sensing a predetermined downhole parameter, and 

/ 

the well tool assembly further inc l udes including a transmitter 

operative to transmit .through the earth to a surface-disposed receiver 

/ 

electromagnetic waves indicative of the value of the sensed parameter. 

Claim 40loriginal): The subterranean well of Claim 24 wherein: 
therwell tool assembly is suspended on a tubing structure extending 
into the'wellbore. 
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-filalnL^LlCLuxeiitly^ operatively 
positionable in a subterranean wellbore and comprising: 
an actuatable well tool; 
a receiver operable to detect electromagnetic waves propagated 
through the earth and responsively generate a signal /the receiver having 
a circuit board portion with a main CPU portion adapted to receive an 

- 

electromagnetic wave detection signal and /a ground signal and 
responsively generate an actuation request signal, and an auxiliary fail-safe 
CPU portion operative to receive the actuation request signal, monitor 
selected parameters of the well tool assembly to detect whether system 
errors exist, and responsively generate trie first-mentioned signal only in 
the absence of sensed system errors ; and 

an actuation structure operative to receive the first-mentioned 
signal and responsively actuate the/tool. 

Claim 02 (Original): The well tool assembly of Claim 44 wherein: 
the actuatable well topl is a mechanically actuatable well tool. 

% / 1* 

Claim J& (Original^The well tool assembly of Claim 42 wherein: 

the mechanically actuatable well tool is a perforating gun having a 

i 

mechanically actuatable firing head portion. 

Claim^(briginal): The well tool assembly of Claim ^^/herein: 
the actuation structure includes a motor operative to mechanically 
actuate the well tool. 
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Claim jS (Or i ginal): l \^Q^ N^\^^ : ^Q^ ^tQ^\^^^^ne rein: 
Jbe-m©ter— has^an IsuTpuF membertranslatable^ a selectively 
variable direction through a selectively adjustable strol<e. 



Claim jpb (Original): The well tool assemblwof Claim j^wherein: 



the receiver is operable to generate the signal in response to 
detecting electromagnetic waves propagated through the earth and 
having both a predetermined frequency'and encoded actuation address. 



Claim $ft (Currently Amended): The wel l too l assemb l y of C l aim 4 1 
wherein: A well tool assembly operatively positionable in a subterranean 
wellbore and comprising: 
an actuatable well tool,-/ 
a receiver operable/to detect electromagnetic waves propagated 
through the earth and responsively generate a signal; and 

an actuation structure operative to receive the signal and 
responsively actuate/the tool, 

the receiver ftas having a control circuitry portion, and 
the well tool assembly bas having first and second electrically 
conductive paths which are insulatively isolated from another and are 
respectively/operative to (1) transmit a received electromagnetic wave 
signal toythe control circuitry portion, and (2) transmit a received ground 
signal to the control circuitry portion. 
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Claim (Original): The wellTool assernWj^ciaim $ wherein: 



^Fwf 



the well tool assembly has an elongated, electrically conductive 
tubular outer body portion and a generally coaxially extending electrically 
conductive tubular inner body portion, each of the outer and inner body 
portions having insulative gaps formed therein between adjacent 
longitudinal sections thereof/' 

Claim pa (Original): The well tool assembly of ClaimjpeWierein: 
the adjacent longitudinal sections of the tubular outer body portion 
having ^axially spaced apart threaded end portions threadedly connected 
to an/annular collar member at thread joints containing an electrically 
insulative material defining spaced apart insulation gaps between the 
longitudinal sections of the outer body portions and electrically isolating 
them from one another. 




farther comp r ising: A well tool assembjy operatively positionable in a 
subterranean wellbore and comprising. 

an actuatable well tool; 

a receiver operable to^detect electromagnetic waves propagated 
through the earth and Eesponsively generate a signal; 



an actuation^ structure operative to receive the signal and 

y 

responsively actuate the tool; 

a sensor for sensing a predetermined downhole parameter; and 

a/transmitter operative to generate electromagnetic waves 

indicative of the value of the sensed parameter. 
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^Claini--^^€fcHHset&i:^ gun assembly of 

l aim 52 furtner comprising: A perforating gun assembly operatively 



positionable in a subterranean wellbore and comprising: 

a perforating gun having a mecnanically actuata bie firing Head 
portion; 

an actuating section connected to the/fring head and including a 
motor operable to engage and mechanically actuate the firing head 
portion; 

a receiver connected to the actuating section and being operative 
to detect electromagnetic wave/propagated through the earth and 
responsively operate the motor/and 

a sensor operative to sense a downhole parameter; and 
a transmitter operative to transmit electromagnetic waves indicative 
of the value of the sensecfdownhole parameter. 



Claim 



(Currently Amended): A method of perforating a 
subterranean wellbore casing, the method comprising the steps of: 

lowering/spaced apart perforating gun assemblies through the 
wellbore toaportion of the casing to be perforated, each perforating gun 
assemblyincluding a perforating gun having a mechanically actuatable 

firing head, a motor control section connected to the firing head, and an 

/ 

electromagnetic frequency receiver connected to the motor control 
section , each receiver having a circuit board portion with a main CPU 
portion adapted to receive an electromagnetic wave detection signal and 
a ground signal and responsively generate an actuation request signal, and 



aruauxiliary fail-safe CPU portion operative to receive the actuation 
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- f©QU€st5jgoa^^ perforating 
gun assembly to detect whether system errors exist, and respofliively 
generate a firing signal only in the absence of sensed system errqj; 

propagating electromagnetic waves through a portion of the earth 
externally adjacent the casing; and 

utilizing the receivers to detect the electromagnetic waves and 

sequentially fire the perforating guns in a preselected/Order, 

A 

Claim 515 (Currently Amended): For use in a/subterranean wellbore, a 
method of operating a plurality of well tool assemblies, the method 
comprising the steps of: 

lowering spaced apart well tool assemblies through the wellbore to a 
predetermined portion of the wellbore, each well tool assembly including 
a mechanically actuatable well tool, a motor section connected to the well 
tool, and an electromagnetic frequency receiver connected to the motor 
section; 

propagating electromagnetic waves through a portion of the earth 

/ 

externally adjacent the casing; and 

/ 

utilizing the receivers to detect the electromagnetic waves and 

sequentially actuate th.e well tools in a preselected order: 

/ 

providing a se/isor operative to sense a predetermined downhole 
parameter; and 

providing /transmitter operative to transmit through the earth to a 

/ 

surface-disposed receiver electromagnetic waves indicative of the value of 
the sensed/parameter. 
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Tfainr5^Rewr*ent4^^ 
a wellbore extending through the earth; and 



a spaced apart plurality of well tool assemblies disposed in the 
wellbore and being selectively actuatable in a predetermined sequence, 
each well tool assembly including an actuatable well tool, a receiver 
operable to detect electromagnetic waves propagated through the earth 
and responsively generate a signal , and an actuation structure operable to 
receive the signal and responsively actuat^the tool , the receiver having a 
circuit board portion with a main CPl/portion adapted to receive an 
electromagnetic wave detection signal and a ground signal and 
responsively generate an actuation^quest signal, and an auxiliary fail-safe 
CPU portion operative to receive the actuation request signal, monitor 
selected parameters of the well tool assembly to detect whether system 
errors exist, and responsiyeiy generate the first-mentioned signal only in 
the absence of sensed system errors . 

Vh / 62- 
Claim (Original): The subterranean well of Claim j^wherein: 

the well tools are mechanically actuatable. 



Clainv^(Original) The subterranean well of Claim ^wherein 



at least one of the well tools is a perforating gun. 



Claim 5® (Original): The subterranean well of Claim iff wherein at 
least one of the well tools is a mechanically actuatable perforating gun. 





herein: 



the actuatable weJKool is a mechanically actuatable well tool. 
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eteim^©F(wewrTli e"s u bteiT^eaTTwel^of^Tan^S^wh erelrT 




the mechanically actuatable well tool is a perforating gun having a 
mechanically actuatable firing head portion. 

Claim £2 (New) The subterranean well of Claim tpffWherein: 
the actuation structure includes a motor operative to mechanically 
actuate the well tool. / 

!fl / 3t 

Clairn^S (New): The subterranean well of/claim ^wherein: 
the motor has an output member/translatable in a selectively 
variable direction through a selectively adjustable stroke. 



Claim g4 (New): The subterranean well of claim $ further 
comprising: / 

a transmitter operative/to propagate electromagnetic waves 
through a portion of the eartlvexternally adjacent the wellbore. 

• $ / 2* 

Claim GS (New) The subterranean well of Claim wherein: 
the electromagnetic waves have square configurations. 

Claim^ffUNiew): The subterranean well of Claim 6E wherein: 
the electromagnetic waves are modulated square waves. 

Claim yr (New): The subterranean well of claim m wherein: 
the,electromagnetic waves have a frequency of approximately 15 Hz 
or less., 
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Claim ^ffTNew): The subterranean well of Claim §^ wherein: 
the electromagnetic waves have an actuation address encoded 
therein. 



\fl ( 



Claim (New): The subterranean well of Claim |$ wherein: 
the receiver is operable to generate the signal in- Response to 
detecting electromagnetic waves propagated through/the earth and 
having both a predetermined frequency and encoded actuation address. 




Claim 70 (New) The well tool assembly of Claim ST wherein: 
the actuatable well tool is a mechanically actuatable well tool. 



Claim ^T(New): The well tool assembly of Claim je'wherein: 
the mechanically actuatable well tool is a perforating gun having a 
mechanically actuatable firing head portion. 



Claim jaffNew): The welrtool assembly of Claim Iff wherein: 
the actuation structure includes a motor operative to mechanically 



actuate the well tool. / 



5«\ / 

Claim ^5*(New): The well tool assembly of claim 7^wherein: 
the motor/has an output member translatable in a selectively 
variable direction through a selectively adjustable stroke. 



zjra 



Claim zEr(New): The well tool assembly of Claim j^Twherein: 

the receiver is operable to generate the signal in response to 

,/ 

detecting electromagnetic waves propagated through the earth and 
having both a predetermined frequency and encoded actuation address. 



